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Abstract
The main aim of construction education is to adequately prepare graduates for the rigors of the industry
after completion of their academic degree. With the construction industry becoming increasingly dynamic,
the need for students to be sufficiently skilled cannot be over-emphasized. Apart from lectures obtained in
the conventional classroom, students of higher education institutions (HEIs) also require work experience
to further improve their learning curve as well as holistic understanding of their chosen careers. Through
the help of a well-structured questionnaire survey, this research identified the various roles of work
experience in fostering construction education. The sample for this study consisted of one hundred and
twenty-six (126) respondents drawn from professionals in the Nigerian construction industry. The study
revealed that instilling the right kind of work attitude in students, encouraging the holistic development of
students, improving students’ knowledge of the industry and providing motivation and exposure for
students are among the many benefits of undergoing work experience. The study found that work activities
are a vital component in a university curricula which contributes immensely to improving the employability
skills of graduates. The findings from the study provides a basis for enhancing and developing effective
work opportunities to better prepare graduates as they prepare to solve the various needs of the construction
industry.

Keywords: Higher education, Higher education institution, Work experience, Construction industry,
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1. Introduction
The main aims of HEIs is to develop graduates with the right skills and competencies so as to fit into the industry after
graduation. However, the current situation which is prevalent around the world is that quite a number of graduates
have remained unemployed after undergoing undergraduate education. These developments have prompted HEIs to
revisit their curricula to adopt various measures to increase the employability of their students. Among these measures
are the encouragement of experiential learning which ensures that students are presented with work experience through
real-work projects, work placements, internships amongst others. Growing numbers of HEIs are integrating some kind
of work placement within their programmes to further assist students with the benefits of experiential learning, which
the construction industry often takes very seriously (Ayarkwa, and Osei-Asibey, 2012).
Overtime, various researchers have outlined the various benefits of work experience in improving academic
performance, knowledge and competencies (Confederation of British Industry, 2009; Male, 2010; Male et al., 2011).
According to Groenewald (2004), these work experiences can sometimes be referred to as co-operative education,
work integrated learning, apprenticeship, candidature, co-op programmes, experiential learning programmes, on-the-
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job learning/training, job shadowing, field placements, academic-service learning, work-based education/learning,
work experience, internships, practice orientated education amongst others. Although there are some fundamental
differences between these terminologies, one constant theme is that they refer to the various opportunities by which
students are presented with work activities which complements theoretical knowledge (Dressler, 2003).
Work experience further improves the employability skills and personal attributes including teamwork skills,
communication skills, interpersonal skills, planning and organizing skills, time-management skills, problem solving
skills, decision-making skills, numeracy skills, technological skills, negotiation skills, ethical knowledge, amongst
others (Gault et al., 2000; Garavan and Murphy, 2001; Divine et al., 2007; Lam and Ching, 2007).

2. Methodology
This study adopted a quantitative methodology because the aim of this study is to identify the roles of work experience
in fostering construction education. A questionnaire survey method was used to collect the data. The five point Likert
scale was used to measure the responses of the respondents. Respondents were requested to indicate the degree of
importance of each of the roles of collaboration between the HEIs and the construction industry in upscaling
construction education based on a five point Likert scale (strongly disagree = 1, disagree = 2, neutral, = 3, agree = 4,
strongly agree = 5). One hundred and twenty-six complete questionnaires were received signifying an 84% response
rate. For this study, the target population was construction professionals in the Nigerian construction industry, namely
architects, builders, engineers, quantity surveyors, estate surveyors and valuers, land surveyors, and town planners.
This selection was made because these set of professionals are likely to have a considerable amount of knowledge in
contributing to the objectives of this study. This study was carried out in two major areas in Nigeria, namely; the
Federal Capital Territory, Abuja and Lagos State. Both cities were selected because of the high level of developmental
projects which ensures regular construction activities in both areas. This study adopted the random sampling technique
because it gave all the participants an equal chance to be selected for the study with the same criteria.

2.1

Data Analysis

Two statistical analysis were carried out namely descriptive statistics in the mould of (mean item score) and
exploratory factor analysis. The mean item score (MIS) was used to find the importance of the variables. Whilst factor
analysis was used in establishing which of the variables could be measuring the same underlying effect. The procedure,
findings and relevant discussion follows.

2.2

Factor Analysis

Factor analysis was employed to establish which of the variables could be measuring aspects of the same underlying
dimensions. Factor analysis is useful for identifying clusters of related variables and thus ideal for reducing many
variables into a more easily understood framework. Tables 1-4 and Fig.1 present the result. Table 3 presents the results
of the Kaizer-Meyer-Olkin (KMO) measure of sampling adequacy and Bartlett’s test of sphericity which were carried
out. In this study, the KMO value of 0.855 was recorded. This is considered sufficient to conduct a factor analysis as
any value above 0.6 (the cut-off point) is considered acceptable (Eiselen et al. 2007). The Bartlett test of sphericity
was also significant suggests that the population matrix was not an identity matrix (Table 3). Thus, the necessary tests
in respect to adequacy of the sample size were favorable for the factor analysis to proceed.

2.2.1

Scree plot

An inspection of the scree plot on Figure 1 reveals a break after the fifth factor. The steep slope shows the large factors
while the gradual trailing off shows the rest of the factors that have an eingen value lower than 1. The five large
clustered factors are which are positioned on the steep slope are retained.
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Figure 1: Scree plot for roles of work experience in fostering construction education

2.2.2

Total variance explained

Table 1 shows the roles of work experience and their respective eingen values. The latent root or Kaiser’s criterion
of retaining factors with eingen values greater than 1.0 was employed. Hence, five factors with eigenvalues exceeding
1 were retained, resulting in 9.474, 1.958, 1.704, 1.500 and 1.285 selected which explains 41.619 percent, 7.296
percent, 6.329 percent, 5.416 percent and 4.424 percent of the variance respectively. This infers that the first cluster
of factors accounted for 41.619 percent of the variance which ranks it the most important role of construction site
experiential learning. In the same vein, the second cluster of factors accounted for 7.296 percent, the third cluster of
factors accounted for 6.329 percent, the fourth cluster of factors accounted for 5.416 percent and the fifth cluster of
factors accounted for 4.424 percent as shown. These five clusters of factors together have a total cumulative percentage
of 65.083 percent of the total importance which highlights their significance from the twenty-two factors.
Table 1: Total variance explained
Initial Eigenvalues

Factor
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Total
9.474
1.958
1.704
1,500
1.285
.991
.784
.758
.559
.468
.401
.346
.292
.262
.231
.216

% of
Variance
43.065
8.900
7.745
6.820
5.842
4.507
3.562
3.444
2.542
2.126
1.825
1.574
1.326
1.192
1.051
.981

Extraction Sums of Squared Loadings

Cumulative
%
43.065
51.965
59.710
66.530
72.372
76.879
80.441
83.885
86.427
88.553
90.378
91,952
93.278
94.470
95.521
96.501
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Total
9.156
1.605
1.392
1.191
.973

% of
Variance
41.619
7.296
6.329
5.416
4.424

Cumulative
%
41.619
48.915
55.244
60.660
65.083
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17
18
19
20
21
22

.196
.152
.134
.108
.097
.082

.891
.692
.609
.492
.442
.373

97.393
98.084
98.693
99.185
99.627
100.000

Table 2: Pattern matrix

D11.20 Cultivating students’ adaptability and creativity in the industry
D11.21 Instilling the right kind of work attitude in students
D11.19 Creating a better understanding of global issues and social
change
D11.22 Understanding the effective use of technology in the industry
D11.2 Exposing student to a range of career opportunities upon
graduation
D11.1 Developing practical knowledge about the industry
D11.7 Improving students’ critical thinking abilities
D11.6 Providing opportunities for students to solve industry problems
D11.4 Enhancing academic programme relationships with industry
partners
D11.5 Establishing rapport between student and industry professionals
D11.8 Applying theories learnt in the classroom
D11.11 Improving students’ knowledge of industry expectations
D11.12 Improving students’ knowledge of industry challenges
D11.10 Familiarizing students with their responsibilities in their
profession
D11.13 Building networks with other interns on-site
D11.15 Improving motivation level in students
D11.3 Exposing graduates to real life job experience
D11.14 Improving the knowledge of the qualifications and duties for a
specific position (role) in the industry
D11.17 Providing the necessary on-the-job training
D11.16 Improving the resumés of graduates
D11.18 Creating an industry mentorship forum for students
D11.9 Acquiring and developing various skills required by industry
Extraction Method: Principal Axis Factoring.
Rotation Method: Oblimin with Kaiser Normalization.
a. Rotation converged in 15 iterations.

1
.749
.745

2
,133
,044

.678

-,017

-,030

-,293

-,187

.648

,171

-,013

-,200

-,003

.509

,081

-,017

,193

-,021

.232
.025
.131

,022
.719
.703

-.127
-.032
.057

.029
.052
-.374

-.158
-.189
.137

.167

.682

-.061

.105

.099

.084
-.124
-.021
.228

.656
.639
-.083
-.060

-.049
-.078
-.933
-.814

-.052
.015
.131
-.143

.075
-.396
-.023
.088

-.184

.159

-.772

.024

-.117

.198
.067
.232

.113
.177
.449

-.557
-.085
-.135

-.450
-.617
.497

.132
-.316
.008

.112

.164

-.256

-.480

-.205

.129
.086
.473
-.020

-.007
-.009
-.071
.302

-.029
-.025
-.066
-.285

.028
-.096
-.019
-.162

-.814
-.779
-.504
-.430

Table 3: KMO and Bartlett's test for roles of construction site experiential learning
Kaiser-Meyer-Olkin measure of sampling adequacy.
Bartlett's test of Sphericity

Factor
3
4
-,087
-,147
-,008
,122

Approx. chi-square
df
Sig.
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5
,036
-,128

0.855
2088,931
231
,000
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Table 4: Reliability of the factors of the role of construction site experiential learning
Cluster factors
Cronbach’s alpha
coefficient
Factor 1 – Instilling the right kind of work attitude in students
0.871
Factor 2 – Encourages the holistic development of students
0.857
Factor 3 – Improving students’ knowledge of the industry
0.882
Factor 4 – Provides motivation and exposure for students
0.829
Factor 5 – Improves students’ employability
0.865

3.

Discussion of Results

From the factor analysis, five factors emerged and they are discussed as follows:

Cluster Factor 1 - Instilling the right kind of work attitude in students
The six extracted items loaded onto cluster factor 1 were ‘cultivating students’ adaptability and creativity in the
industry’ (74.9%), ‘instilling the right kind of work attitude in students’ (74.5%), ‘creating a better understanding of
global issues and social change’ (67.8%), ‘understanding the effective use of technology in the industry’ (64.8%),
‘exposing students to a range of career opportunities upon graduation’ (50.9%) and ‘developing practical knowledge
about the industry’ (23.2%). This cluster accounted for 41.61 percent of the variance. These loaded items all relate to
instilling the right kind of work attitude in students to achieve construction industry success as stated by (Lowden et
al. 2011). In reinforcing pedagogical experiences, work experience provides students with industry exposure away
from the conventional lecture rooms. These work activities provide students with first-hand opportunities in seeing
different ways construction industry problems are solved which improves their creativity (Ukwueze, 2011). As the
first introduction into industry activities, this form of learning improves students’ knowledge of conceptions,
technological ideas and implications of general and construction-related issues as studied by (Lam & Ching, 2006).
Callanan and Benzing (2004) described it as a positive opportunity for students to improve their work attitude as well
as boost their abilities to secure their dream jobs upon graduation. These findings also align with the study of Akerejola
(2008) who states that work experiences help students to develop their practical knowledge of the Nigerian
construction industry, thereby bridging the gap between theory and practice. This experience further provides students
with an avenue to identify their strengths and weaknesses in their academic disciplines and most times may go a long
way in defining their career success (Gault et al. 2010).

Cluster factor 2 - Encourages the holistic development of students
The five extracted items loaded onto cluster factor 2 were ‘improving students’ critical thinking abilities’ (71.9%),
‘providing opportunities for students to solve industry problems’ (70.3%), ‘enhancing academic programme
relationships with industry partners’ (68.2%), ‘establishing rapport between student and industry professionals’
(65.6%) and ‘applying theories learnt in the classroom’ (63.9%). This cluster accounted for 7.29 percent of the
variance. These loaded items all relate to encouraging the holistic development of students to achieve construction
industry success as stated by (Lowden et al. 2011). ‘Improving students’ critical thinking abilities’ emerged the highest
ranked factors in this grouping and conforms to the study of (Wasonga and Murphy, 2006). Work activities present a
well-tailored construction industry experience for students where problem solving is stressed. It is also essential to
note that work experiences help to develop connections between the supervisors from HEIs and the construction
industry supervisors - those tasked with monitoring and evaluating students' performances (Pillai et al. 2012). This
connection enhances academic programme relationships with the construction industry which is one of the factors
loaded onto this cluster. The findings also reflect the work of Sattler et al. (2011) who maintain that work experiences
helps students to apply theories learnt in the classroom.

Cluster factor 3 - Improving students’ knowledge of the industry
The four extracted items loaded onto cluster factor 3 were ‘improving students’ knowledge of industry expectations’
(93.3%), ‘improving students’ knowledge of industry challenges’ (81.4%), ‘familiarizing students with their
responsibilities in their profession’ (77.2%) and ‘building networks with other interns on-site’ (55.7%). This cluster
accounted for 6.329 percent of the variance. These loaded items all relate to improving students’ knowledge of the
industry as studied by (Wasonga and Murphy, 2006). By engaging in work activities, students are provided with the

© IEOM Society International

1261

Proceedings of the International Conference on Industrial Engineering and Operations Management
Washington DC, USA, September 27-29, 2018
opportunity to understand the various expectations, operations and requirements of the construction industry upon
graduation. These findings resonate with the study by (Lowden et al. 2011) who opine that students further understand
the responsibilities of their chosen professions when they engage in construction activities. Furthermore, the findings
presented that construction site experiential learning help students in building networks with other interns on-site. This
confirms the work of Sattler et al. (2011) who state that students who are exposed to various units and activities during
the period of construction site learning build relationships with people from different levels and backgrounds.

Cluster Factor 4 - Provides motivation and exposure for students
The three extracted items loaded onto cluster factor 4 were ‘improving motivation level in students’ (61.7%),
‘exposing graduates to real-life job experience’ (49.7%) and ‘improving the knowledge of the qualifications and duties
for a specific position (role) in the industry’ (48.0%). This cluster accounted for 5.416 percent of the variance. These
loaded items all relate to providing motivation and exposure as reflected in the work by (Akerejola, 2008). ‘Improving
motivation levels in students’ emerged the highest ranked factor in this grouping and conforms to the study of (Mihail,
2006). The findings reveal that prior work experience provides practical exposure and better understanding of the
social and professional ethics of their intended profession (Nystrom, 2009). According to Sattler et al. (2011), the
integration of construction site experiences motivates and stimulates interest in the students’ field of study which
encourages professional development.

Cluster factor 5 - Improves students’ employability
The four extracted items loaded onto cluster factor 5 were ‘providing the necessary on-the-job training’ (81.4%),
‘improving the resumés of graduates’ (77.9%), ‘creating an industry mentorship forum for students’ (50.4%) and
‘acquiring and developing various skills required by industry’ (43.0%). This cluster accounted for 4.424 percent of
the variance. These loaded items all relate to improving students’ employability as echoed in the work by (Trede et
al. 2012). This cluster of factors is interrelated because construction site learning enhances students’ skills which
improves the resumés of graduates. The findings are synonymous with those of (Lowden et al. 2011) who argue that
construction experiences give students the platform to obtain the required job training that will enable them to function
effectively in the construction industry. This agrees with Nystrom (2009), that the experiences are essential in
developing graduates’ critical awareness that would further help them contribute meaningfully to the construction
industry. It therefore serves as a means by which students are exposed to the construction industry and acquire certain
information not obtainable during conventional lectures (Sattler et al. 2011). Furthermore, the construction industry
value graduates who have had a taste of the construction industry as they are better prepared and stand a better chance
of early employment after graduation. From the findings, construction site experiential learning further helps students
to demonstrate their abilities which enhances growth and the acquisition of more skills in their field of study while
obtaining their degrees (Akerejola, 2008).

4.

Lessons learnt and conclusions

Through a questionnaire, this paper studied the critical roles of work experiences in fostering construction education
among students. From the findings above it was revealed that these benefits cannot be quantified. The importance of
integrating real-world experiences into the educational curriculum for students has been identified as a key component
of students’ development in higher education. As opined by the respondents, work experiences instils the right kind
of work attitude in students, encourages the holistic development of students, improves students’ knowledge of the
industry with respect to its needs, expectations and challenges, provides motivation and exposure for students and
improves students’ employability skills. It is therefore necessary for HEIs to encourage work experience activities for
students as it provide an opportunity to establish concrete relevance between lecture room set-up and the world of
employment. In our rapidly changing and complex society, where jobs for the unskilled are declining, work experience
is identified as a vital component of modern day construction education. It further helps in making career choices and
softening the shock of transitioning into the world of work.
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